Cell-specific translational control of transcription factor BTEB expression. The role of an upstream AUG in the 5'-untranslated region.
BTEB is a GC-box binding transcription factor that can activate human immunodeficiency virus type 1 long terminal repeat and cellular gene promoters containing multiple GC boxes. The present studies showed that although BTEB mRNA was expressed in various tissues of mammals and cell lines, the expression of BTEB protein was confined to the brain and a neuroblastoma Neuro2A (N2A), suggesting that the BTEB expression was translationally regulated in a cell-specific or tissue-specific manner. The BTEB mRNA was characterized by a long (1.26 kilobases( 5'-untranslated region (5'-UTR) containing 10 upstream AUGs (uAUGs) and a GC-rich tract. To examine whether the 5'-UTR controlled the translation in a cell-specific manner, a fusion plasmid composed of the BTEB 5'-UTR and the chloramphenicol acetyltransferase gene was transfected into HeLa and N2A cells. Translational efficiency of the transcribed mRNA was estimated from the chloramphenicol acetyltransferase activity normalized on the basis of the amount of the mRNA. The 5'-UTR was found to decrease the translational efficiency by 7-fold in HeLa cells; that in N2A was not affected. When one of the uAUGs in the 5'-UTR was mutated to AAG, the inhibition of the translation by the 5'-UTR in HeLa cells was reversed; no effect of the mutation was observed in N2A cells. These results suggest that an uAUG in the 5'-UTR of the BTEB mRNA is, at least in part, responsible for the cell-specific translational control of the BTEB expression.